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Reply to Office action of Nov. 15, 2005 

In the Claims; 

The listing of claims below replaces all prior versions, and listings, of clairns in this 
application: 

1. (Original) A composition of matter comprising: 

(a) a Group-8, -9, or -10 transition metal, M, excluding palladium; 

(b) an ancillary ligand comprising: 

(i) a terminal amine comprising two independently selected hydrocarbyl radicals, 

RUndR^ 

(ii) a terminal phospliine comprising two independently selected hydrocarbyl 
radicals, and R"*; and 

(iii) a hydrocarbyl bridge, Y, comprising a backbone wherein the hydrocarbyl 
bridge connects between the terminal amine and the terminal phosphine and wherein the backbone 
comprises a chain that is four or more carbon atoms long; and 

(c) an abstractable ligand, X, 

2. (Cunently amended) The composition of matter of Claim 1 with tlie following formula: 
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R 



R 



1 




X X 



wherein 



(a) M is a Group-8, -9, or -10 transition metal, excluding palladium, 

(b) N is nitrogen; 

(c) P is phosphorus; 

(d) R', R^, R^, and are indep e ndently hydrocarbyl radicals; 

(e) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone comprises 
a chain that is four or more carbon atoms long; 

(f) each X is independently an abstractable ligand. 

3. (Currently amended) The composition of matter of Claim 2 wherein R\ R^, R^ andR* 
ate ie depondontly selected frem C1-C40 hydixicarbyls. 

4- (Cun-ently amended) The composition of matter of Claim 3 wherein R\ R^ R\ and R"* 
are independ e ntly col o ot od from Cl-Cso hydrocarbyls* 

5. (Currently amended) The composition of natter of Claim 4 wherein R', R^, R^, and R"* 
are iad^ endontly solootod from methyl, ethyl, propyl, butyl, pentyl, he)cyl> heptyl, octyl. nonyl. 





Pages of 36 



iCiV&pcVUWNPmaflcutionMiMCC Pra8iwiiliun\3n02S2nn2lilStf«JSi«EI03Biai«-yS.2006Mjir7-l.l ll RospoiuatkiG 



PAGE 8139'RCVDAT 3/1312008 3«PM [Eastern St»dardTiine]'SVR:USPT()-EFM^^^^ 



HAR-13-2006 HON 03:49 PM EXXONMOBIL 



FAX NO. 281 834 1438 



P. 



i 

ApplNo. 10/6^)2,584 

Anvit. dated March 13, 2006 

Reply to Office action of Nov. 1 5, 2005 

decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl. octadecyl, 
nonadecyl, eicosyl. heneicosyl, docosyl, tricosyl, tetracosyl> pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, bateiiyl, pentenyl, hexenyl, lieptenyl, octeayl, 
noncnyl, deceiiyl, undecenyl, dodecenyl, ethynyl, propynyl. butynyl, pentynyl, hexynyl, heptyayl, 
octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, phenetbyl, tolyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl. cyclononyl, cyclodecyl, or cyclodddecyl radicals. 

6. (Currently amended) The composition of matter of Claim 5 wherein R\ R^, R\ and R"* 
are iadepe ndontly solQctod ftom - fg em methyl, ethyl, propyl, butyl, cyclohexyl, phenyl, tolyl, benzyl, 
afid or phenethyK 

7. (Currently amended) The composition of matter of Claim 2 wherein boA X ligands are 
ifidepwideBtly hydride radicals; hydrocarbyl radicals; hydrocarbyl-substitiited, orgaaometalloid 
radicals; or two X*s are connected to form a S-to-SO-atom metallacycle ring. 

S. (Currently amended) The composition of matter of Claim 2 wherein both X ligands are 
indopondently halogen, alkoxide. aryloxide, arnide^ or phosphide radicals. 

9. (Currently amended) The composition of matter of Claim 8 wherein both X ligands are 
indopondontly chloride^ bromide, iodide, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 
diethylamino, methylethylamino, phenoxy, or benzoxy[[J]^ 

10. (Currently amended) The composition of matter of Claim 7 wherein bptii X ligands are 
independently halogen, methyl, ethyl, propyl, butyl pentyl, hexyl, heptyl, octyl. nonyl. decyl, 
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl. hexacosyl, heptacosyl, octacosyl, 
nonacosyl, triacontyl, hydride, phenyl, benzyl, phenethyl, or tolyl[[,]]. 
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1 1 . (CiiTTently amended) The composition of matter of Claim 2 wherein both X ligands are 
independently allyl, 1,1-dimethyl allyl, 2-carboxymethyl allyl, acetylacetonate, 
l,l,l»5,5,5-hexa-fliioToacetylacetonate, 1.1,1 -trifluoro-acetylacetonate, or 

1,1,1 -trifluoro-5,5-di-methylacctylacctonate radicals. 

12. (Original) The composition of matter of Claim 2 wherein M is selected from nickel, 
iron, cobalt, platinum, ruthenium, osmium, rhodium, and iridium. 

13. (Currently amended) The composition of matter of Claim 12 wherein M is s e lect e d 
#6m iron, nickel, afi4 or cobalt. 

14. (Currently amended) The composition of matter of Claim 12 wherein Y is selected 
fiom the group consisting of butvlcne, pentylene, hexylene, heptjrtene, octylene, nonylene, 
decylene, undecylene, dodecylene, tridecylene, tetradecylene, pentadecylene, hexadecylene, 
heptadecylcne, octadccylene, nonadecylene, eicosylene, heneicosylene, docosylene, tricosylene, 
tetracosylene, pentacosylene, hexacosyleue, heptacosylene, octacosylene, nonacosylene, 
tfiacontylene, cyclohexylene. cyclooctylene, cyclodecylene, cyclododecylene, biphenyl, 
butenylene, penentylene, hexenylene, heptenylene, octenylene, nonenylene, decenylene, 
undecenylene, dodecenylene, hexynylene, heptynylene, octynylene, nonynylene, decynylene, 
undecynylene, dodecyiiy}ene, butadienylene, pentadienylene, hexadienylene, heptadienylene, 
octadienylene, uonadienylene, decadienylene, undecadienylene, dodecadienylene, hexatrienylenej 
octatrienylene, decatrienylene, and dodecatrienylene radicals. 

15. (Currently amended) The composition of matter of 14 wherein Y is setee-ted-^em 
biphenyl. 

16. (Currently amended) The composition of matter of 14 wherein Y has one of the 
following formulas: 
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R' 




^ / R' 




(ER'2)x 
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where 

(a) are indopendontly, hydrogen or Ci-Cso hydrocarbyl radicals; 

(b) A is a non-hydrocarbon atom functional group; 

(c) E is a Group- 14 element; 

(d) X is an integer from I to 4; aad 

(e) y is an integer from 0 to 4. 

17. (Currently amended) The composition of Claim 16 wherein A is c o lo oto d from C=0, 
C=S, 0, S, SO2, NR*, PR*, BR*^, SiR*2, ^ or GeR*2 wherein each is ind o pondeady a 
hydrocarbyl or halocarbyl radical!. 

18. (Withdrawn) A composition of matter comprising the reaction product of an activator 
and the composition of matter of Claim 2. 

1 9. (Withdrawn) A composition of matter comprising the reaction product of 

(a) the composition of matter of Claim 18 and 

(b) ethylene, propylene, 1-butene, or a mixture of any two or all three of ethylene, 
propylene, and 1-butene. 

20. (Withdrawn) A polymerization method comprising the step of providing at least one 
composition of matter of Claim 2. 

21. (Withdrawn) The polymerization method of Claim 16 wherein the catalysts activity 
exceeds 8000 moles of ethylene per mole transition metal per hour 
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22. (Withdrawn) The polymerization method of any of Claim 20 further comprising 
recovering a product comprising greater than 50 wt% of linear C4-C14 a-olcfins based on the total 
weight of polymerized product. 

23. (Witlidravra) The polymerization method of Claim 22 wherein the product comprises 
greatei- than 80 wt% of linear C4-C14 a-olefins. 

24. (WididraAvn) The polymerization method of Claim 23 wherein the product comprises 
greater than 50 vrt% of linear C4 and Ce orolefins. 

25. (Withdrawn) The polymeriiation method of Claim 24 wherein the product comprises 
greater than 80 mol% of linear C4 and a-olcfms. 

26. (Withdrawn) A composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the foUownng fonnula: 




X 



X 



wherein 



(i) 



M is iron, nickel, cobalt, and palladium; 
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(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) , R^ R\ and are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecy], eicosyl^ 
heneicosyl, docosyl, tiicosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, pentenyl, hexenyl, 
heptenyl, octenyl> noncnyl, decenyl, iindecenyl, dodecenyl, ethynyl, propynyl, 
butynyl, pentynyl, hcxynyl, heptynyl, octynyl, nonynyl> decynyl, undeeynyl, 
dodecynyl, phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is a hydrocarbyl bridge comprising a backbone whereiii the backbone 
comprises a chain thai is four or more carbon atoms long; 

(vi) X are independently abstractable ligands. 

27. (Withdrawn) A composition of matter comprismg the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following fonnula: 
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wherein 




(i) M is from nickel, iron, cobalt, palladium, platiniuxi, ruthenium, osmium, 
rhodium, and iridium; 

(ii) N is nitrogen; 

(iii) P is phospboius; 

(iv) R^ R^, R^, and R* are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, imdecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, beptacosyl, 
octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, pentenyl, hexenyl, 
heptenyl, octenyl, nonenyl, deceny], undeceDy], dodecenyl, ethynyl, propynyl, 
butynyl, pentynyl, hexynyl> heptynyl, octynyl, nonynyl, decynyl, undecynyl, 
dodecynyl, phenyl, ben2yl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; and 
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(vi) X are independently chloride, bromide, iodide^ methoxide, cthoxide. 
dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, pentyl, 
bexyl, heptyl, octyl, nonyl. decyl, undecyl, dodecyl, tridocyl, tetradecyl, pentadecyU 
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, hcneicosyl, docosyl, tricosyl, 
tetracosyl, pentacosyl^ hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
hydride, phenyl, benzyl, phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, 
dimethylamino, diethylamino, metbylethylamino, acctylacetonate, 
IJ.l^S^S^S-hexa-fluOTOacetylacetomte, 1,1,1-trifluoro-acetylacetonate, or 
1,1, l-trifluoro-5,5-di-meth.ylacetylacetonate radicals; or two X's are connected to 
foim a 3-to-40-atom metallacycle ring. 

28. (Withdrawn) A composition of matter comprising the reaction product of: 

(a) an activator^ and 

(b) a catalyst precursor with the following fomiula: 



wherein 

(i) M is from nickel, iron, cobalt, palladium, platuium, ruthenium, osmium, 
rhodium, and iridium; 




X 



X 
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(ii) N is nitrogen; 

(iii) P i s phosphorus; 

(iv) R^, R\ and R** are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyU heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, triacontyl, ethcnyl, propenyl, butonyl, pentenyl, hexenyl, 
heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl, ethynyl, propynyl, 
butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyi, 
dodecynyl, phenyl, benzyl, phenethyJ, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is is selected from butylene, pentylene, hexylene, heptylene, octylene, 
nonylene, decylene, undecylene, dodecylene, tridecylene, tetradecylene, 
pentadecylene, hexadecyl ene^ heptadecylene, octadecylene, nonadecylcne, 
eicosylene, heneicosylene, docosylene, tricosylene, tetracosylene, pentacosylenc, 
bexacosylene, heptacosylene, octacosylene, nonacosylene, triacontylene, 
cyclohexylene, cyclooctylene, cyclodecylene, cyclododecylenc, biphenyl, 
butenylene, penratylene, hexenyiene, heptenylene, octenylene, nonenylene, 
decenyiene, undecenylene, dodecenylene, hexynylene, heptynylene, octynylene, 
nonynylene, decynylene, undecynylene, dodecynylene, butadienylene, 
pentadienylene, hexadienylene, heptadienylene, octadienylene, nonadienylene, 
decadienylene^ undecadienylone, dodecadienylene^ hexatrienylene, octatrienylene, 
decatrienylene, and dodecatrienylene radicals; and 

(vi) X are independently chloride, bromide, iodide, methoxidc, ethoxide, 
dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl. tetradecyl, pentadccyl, 
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hexadecyl, heptadecyl, octadecyl, nonadecyK eicosyl, honeicosyl. docosyl, tricosyl, 
tetracosyl, peutacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl^ 
hydride, phenyl, benzyl, phenelhyl> tolyl, methoxy, ethoxy, propoxy, butoxy. 
diTTiethylamino, diethylamino, methylethylamino, acetylacetonate, 
1,1,1,5,5,5-hexa-fluoroacetylacetonate, 1,1,1-u-ifluoro-acetylacetonate, or 
1 ,1 ,l-trifluoro-5,5-di-metliylacetylacetoTiate radicals; or two X's arc connected to 
fonn a 3-to-40-atom metallacycle ring. 

29. (Withdrawn) A composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor wi th the following formula: 

/ \ r3 

M 

/ \ 

X X 



wherein 



(i) M is a Group-8, -9, or -10 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 
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(iv) R' , R^ R^, and R* R' , R^ R^ and are independently hydrocarbyl radicals; 

(v) Y is represented by one of the following formulas: 




R' 




•(ER'2)y 



(ER'2)y 




(ER'2)y R' 



(R'2E)/(ER'2)x 





(ER'A (ER'2)y 
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R' 




(ER'2)y (ER'2)x 
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(R'2E)y (R2E)x 



where 

Page 20 of 36 

P)^2309mAT3lim3:43:S2PM [Eastern standard T^^^ 



HAR-13-2006 HON 03:52 PM EXXONMOBIL FAX NO. 281 834 1438 P. 24 



Appl.No. 10/693,584 

Amdt. dated March 1 3, 2006 

Reply to Office action of Nov. 1 5, 2005 



• R' are independently, hydrogen or C| -Cso hydrocaiby! radicals; 

• A is a non-hydrocarbon atom functional group; 

• E is a Group- 1 4 element; 

• X is an integer from 1 to 4; and 

• y is an integer from 0 to 4. 

(vi) X are independently chloride, bromide^ iodide, methoxide, ethoxide, 
dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, nonyl, decyl, undecyl. dodecyl. tridecyl, tetradecyl, pentadecyl, 
hexadecylj heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, 
tetracosyl, pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
hydride, phenyl, benzyl, pbenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, 
dimethylamino, diethylamino, mcthylethylamino, acetylacetonate, 
1,1,1,5,5,5-hexa-fluoroacetylacetonate, l,l,l-trifluo«)-acetylacetonate. or 
l,l,l-trifluoro-5.5-di-methylacetylacetonate radicals; or two X*s are connected to 
form a 3-to-40-atom metallacycle ring. 



30. (Withdrawn) A polymerization method wherein the catalysts activity exceeds 8000 
moles of ethylene per mole transition metal per hour comprising the step of providing at least one 
composition of matter comprising the reaction product of; 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 
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/ \ r3 




wherein 



(i) Mis iron, nickel, cobalt, and palladium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R' , R^, R^, and R"* are independently selectcsd from methyl, ethyl, propyl, 
butyl, pentyl, hcxyl, heptyl. octyl, nonyl, decyl, undecyl. dodecyl, tridecyl. 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, dcosyl, 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl. 
octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, pentenyl, hexcnyl, 
hepteny], octenyl, nonenyl, decenyl, undecenyl, dodecenyl, ctliynyl, propynyl, 
butynyl, pentynyl, hexynyl, heptynyl, octyuyl, nonynyl, decynyU undecynyU 
dodecynyl, phenyl, benzyl, phenetbyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; 

(vi) X are independently abstractable ligands- 
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31. (Withdrawn) A polymeriaation method wherein the catalysts activity exceeds 8000 
moles of ethylene per mole transition metal per hour comprising the step of providing at least one 
composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 



wherein 

(i) M is from nickel, iron, cobalt, palladiumt platmum, ruthenium, osmium, 
rhodium, and iridium; 



(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) , R^, r\ and R"* are independently selected fi'om methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl. 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl) nonacosyi, triacontyl, ethenyl. propenyl. butenyl, pentenyl. hexenyl. 
bepteoyl, octenyl, nonenyl, decenyl, undccenyl. dodecenyl, ethynyl, propynyL, 




X 



X 
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butynyl, pentynyl, hexynyl, heptynyl, octyayl, nonynyl. decynyl, undecynyl, 
dodecynyl, phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctjl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y 1$ a hydrocajbyl biidge comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; and 

(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 
dimethyl amide, diethylethoxide, phenoxide, metliyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl, octyl, nonyJ, decyl, vmdecyl, dodecyl, tridecyl, tetradec^, pentadecyl, 
hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, bicosyl, 
tctracosyl, pentacosyl, hexacosyU heptacosyl, octacosyl, nonacosyl, triacontyl, 
hydride, phenyU benzyl, phenethyJ, tolji, metboxy, ethoxy, propoxy, butoxy, 
dimetbylamino, diethylamino, methyletbylamino, acetylacetonate, 
l»14,5,S,5»hexa-fluoroacetylacetonatc, l,l,l-trifluoro-acctylacetonate> or 
l,l,l-trifluoro-S»S-di-methylacetylacetonate radicals; or two X's are connected to 
form a 3-to-40-atom metallacycle ring. 



32. (Withdrawn) A polymerization method whei'ein the catalysts activity exceeds 8000 
moles of etliylene per mole transition metal per hour comprising the step of providing at least one 
composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 
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R 



R 



1 




wherein 

(0 M is from nickel, iron, cobalt, palladium, platinum, ruthenium, osmium, 
rhodium, and iridium; 



(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R', R^ R^, and R"* are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl> octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl> hexadecyl, heptadecyl, octadecyl, nonadecyl, eicosyl, 
heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, 
octacosyl, nonacosyl, tiiacontyl, ethenyl, propenyl, butcnyl, pentenyl, hexenyl. 
heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl, ethynyl, propynyl, 
butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, undccynyl, 
dodecynyl, phenyl, benzyl, phenetliyl, tolyl, cyclobutyl, cyclopentyl, cyclohexy], 
cycloheptyl, cyclooctyl, cyclononyl, cyolodecyl, cyclododecyl radicals; 

(v) Y is is selected from butylene, pcntylene, hexylene, heptylene, octylene, 
nonylene, decylene, undecylene, dodecylene, tridecylene, tetradecylene, 
pentadecylene, hexadccylene, heptadecylene, octadecylene, nonadecylene, 
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eicosylene, heneicosylene, docosylene, tricosylene, tetracosylene. pentacosylene, 
hexacosylene, heptacosylene, octacosylene, nonacosylcne, triacontylene, 
cyclohexylene, cyclooctylene, cyclodecylenc, cyclododecylene, bipheayl, 
butenylene, penentylene, hexenylene, beptenylenc, octenylene, nonenylenc, 
decenylene, undecenylenc, dodecenylene, hexynylene, heptynylcne, octynylene, 
nonynylene, decynylene, undecynylene, dodecynylene, butadienylene, 
pentadienylene, hexadienylene, heptadieaylene, octadienylene, nonadienylcne, 
decadienylene, undecadienylene, dodecadienylene, hexatrienylene> octatrionylene, 
decatrieiiylene, and dodecatrienylene radicals; and 

(vi) X are ind^endently chloride, bromide, iodide, methoxide, ethoxide, 
dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, peiityl, 
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl. tetradecyl, pentadecyl, 
hexadccyl, heptadecyl, octadecyl, nonadecyl. eicosyl, heneicosyl, docosyl, tricosyl, 
tetracosyl, pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
hydride, phenyl, benzyl, phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, 
dimethylamino, diethylamino, methylethylamino, acetylacetonate, 
l,l,l,5,5,5-hexa-fluoroac6tylacetonate, Ijl^l-'trifluoro-acetylacetonate. or 
I,l,l-trifluoro-5,5-di-niethylacetylacetonate radicals; or two X*s are connected to 
fonn a 3-to-40-atom metallacycle ring. 



33. (Withdrawn) A polymerization method wherein the catalysts activity exceeds 8000 
moles of ethylene per mole transition metal per hour comprising the step of providing at least one 
composition of matter comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 
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wherein 



(i) M is a Group-8, -9, or -1 0 trcmsirion metal; 

(ii) N is nitrogen; 
(ili) P is phosphorus; 

(iv) R\ R^, R^, and R"* R^ , R^ R^> and R* arc independently hydrocarbyl radicals; 

(v) Y is represented by one of the following formulas: 




(ER'2)y (ER'2)y 



(ER«a)y 




:ER'2)y 
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(ER"2)y (ER2)x 
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where 
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« R' are independently, hydrogen or CrCjo hydrocarbyJ radicals; 

• A is a non-hydrocarbon atom functional group; 

• E is a Group-14 element; 

• X is an integer ii-om 1 to 4; and 

• y is an integer fvom 0 to 4. 



(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 
dimethylamide, diethylethoxide, phenoxidc, methyl> ethyl, propyl, butyl, pentyl, 
bexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 
hexadecyl» heptadecyl^ octadecyl, nonadecyl, eicosyl, heneicosyl, clocosyl, tricosyl, 
tetracosyl, pentacosyl, hexacosyl» beptacosyl, octacosyl, nonacosyl, triacontyl. 
hydride, phenyl, becLzyl, phenethyl, tolyl, nietboxy, ethoxy, propoxy, butoxy. 
dimethylamino, diethylamino, methylethylamino, acetylacetonate, 
1,1,1,5,5,5-hexa-fluoroacetylacetonate, l,],l-trifluoro-acetylacetonatc, or 
l,l,l-trifluoro-5,5-di-methylacetylacetonate radicals; or two X's are connected to 
form a 3-to-40-atom metaHacyclc ring. 
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